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DETAILED ACTION 
Status of Claims 

1 . Claims 1-2, 4-9 and 23-24 and 26-27 remain for examination. 

Allowable Subject Matter 

2. The indicated allowability of claims 3 and 25 is withdrawn in view of the newly 
discovered reference(s) to "Faraday 1 User's Manual". Rejections based on the newly 
cited reference(s) follow. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. The term "small" in claims 1 , 5, 6, 23 and 26 is a relative term which renders the 
claim indefinite. The term "small" is not defined by the claim, the specification does not 
provide a standard for ascertaining the requisite degree, and one of ordinary skill in the 
art would not be reasonably apprised of the scope of the invention. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

6. Claims 1-2, 7, 9 and 23-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Aberg, "Measurement of Uncompensated Resistance and Double 
Layer Capacitance during the Course of a Dynamic Measurement: Correction for IR 
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Drop and Charging Currents in Arbitrary Voltammetric Techniques," Journal of 
Electroanalytical Chemistry 419 (1996) pp. 99-103 as submitted on 1 May 2006 in 
Applicant's Information Disclosure Statement in view of "Faraday 1 User's Manual," 
published by Obbligato Objectives, Inc. (2000) (Faraday). 

7. In regards to claim(s) 1 , Aberg discloses a method of IR correction in an 
electrochemical cell, within an electrolyte, at least a working electrode, a counter 
electrode, and a reference electrode adjacent to the working electrode (p. 101), 
comprising measuring a voltage transient between the reference electrode and the 
working electrode resulting from application of a substantially square step function test 
signal to the electrochemical cell (pp. 100-101), deriving from the voltage transient a 
measure of the resistive impedance of the electrochemical circuit between and including 
the working electrode and the reference electrode (p. 100), and subsequently using the 
measure of resistive impedance to derive an IR correction to the measured voltage 
between the working electrode and the reference electrode (p. 100). In regards to claim 
limitation "in an ECMP cell," this limitation is considered intended use and there is no 
active step or structure differentiating the claimed invention from an electrochemical cell 
and therefore the limitation is given no patentable weight. See MPEP 2112. 

8. In regards to claim(s) 1 , Aberg does not explicitly suggest, teach or disclose a 
method wherein a potentiostat in an IR correction method would have its output 
modified by a current limiter while applying a small square step function voltage 
perturbation to the potentiostat input. 
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9. Faraday discloses a potentiostat for electrochemical processes (p. 1). Faraday 
discloses a potentiostat that is current limited (p. 2). It would have been obvious to one 
of ordinary skill in the art to modify Aberg's method with Faraday's current limiting in 
order to keep common electroanalytical levels for safety (Faraday, p. 2). Therefore, 
Aberg in view of Faraday's potentiostat's output would be modified by a current limiter. 
Furthermore, the resulting output would be formed into a substantially square step 
function if modified by a current limiter when a small square step function voltage 
perturbation is the input and therefore meets the claimed limitation. 

10. In regards to claim(s) 2, Aberg discloses a method comprising using the IR 
correction to produce a corrected voltage that represents the voltage across a 
substantially capacitive interface between the working electrode and the electrolyte (p. 
100). 

11. In regards to claim(s) 7 and 9, Aberg discloses the step of measuring a voltage 
transient between the reference electrode and the working electrode comprises 
measuring the voltage between the reference electrode and the working electrode prior 
to, during, and after the transient and such measurements are taken at substantially the 
same resolution (p. 101). 

12. In regards to claim(s) 23, Aberg discloses a method of IR correction for use in an 
electrochemical cell having, within an electrolyte, at least a working electrode, a counter 
electrode, and a reference electrode adjacent to the working electrode (p. 101), 
comprising applying a substantially square step function test signal to the 
electrochemical cell (p. 101), measuring a voltage transient between the reference 
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electrode and the working electrode resulting from the application of the test signal the 
test signal having a start point, wherein the measurement of the voltage transient 
comprises measuring the voltage between the reference electrode and the working 
electrode at three times prior to the test signal start point and at three times subsequent 
to the test signal start point (p. 100-101 and Fig. 1), deriving an extrapolated time-based 
voltage curve based on the measurements taken subsequent to the test signal start 
point (p. 100), deriving from the time-based voltage curve a measure of the resistive 
impedance of the electrochemical cell circuit between and including the working 
electrode and the reference electrode (p. 100) and subsequently using the measure of 
resistive impedance to derive an IR correction to the measured voltage between the 
working electrode and the reference electrode (p. 100). 

13. In regards to claim(s) 23, Aberg does not explicitly suggest, teach or disclose a 
method wherein a potentiostat in an IR correction method would have its output 
modified by a current limiter while applying a small square step function voltage 
perturbation to the potentiostat input. 

14. Faraday discloses a potentiostat for electrochemical processes (p. 1). Faraday 
discloses a potentiostat that is current limited (p. 2). It would have been obvious to one 
of ordinary skill in the art to modify Aberg's method with Faraday's current limiting in 
order to keep common electroanalytical levels for safety (Faraday, p. 2). Therefore, 
Aberg in view of Faraday's potentiostat's output would be modified by a current limiter. 
Furthermore, the resulting output would be formed into a substantially square step 
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function if modified by a current limiter when a small square step function voltage 
perturbation is the input and therefore meets the claimed limitation. 

15. In regards to claim(s) 24, Aberg is applied to the claims for the same reasons as 
stated above in paragraph 10. 

16. Claims 1-2, 4, 7, 9 and 23-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Champagne et al. (US 5,980,708) as submitted on 1 May 2006 in 
Applicant's Information Disclosure Statement in view of Faraday. 

17. In regards to claim(s) 1, Champagne et al. discloses a method of IR correction in 
an electrochemical cell, within an electrolyte, at least a working electrode, a counter 
electrode, and a reference electrode adjacent to the working electrode, comprising 
measuring a voltage transient between the reference electrode and the working 
electrode resulting from application of a substantially square step function test signal to 
the electrochemical cell, deriving from the voltage transient a measure of the resistive 
impedance of the electrochemical circuit between and including the working electrode 
and the reference electrode, and subsequently using the measure of resistive 
impedance to derive an IR correction to the measured voltage between the working 
electrode and the reference electrode (col. 4, line 18 to col. 8, line 29, Figures 1, 16a-e). 
In regards to claim limitation "in an ECMP cell," this limitation is considered intended 
use and there is no active step or structure differentiating the claimed invention from an 
electrochemical cell and therefore the limitation is given no patentable weight. See 
MPEP2112. 
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1 8. In regards to claim(s) 1 , Champagne et al. does not explicitly suggest, teach or 
disclose a method wherein a potentiostat in an IR correction method would have its 
output modified by a current limiter while applying a small square step function voltage 
perturbation to the potentiostat input. 

1 9. Faraday discloses a potentiostat for electrochemical processes (p. 1 ). Faraday 
discloses a potentiostat that is current limited (p. 2). It would have been obvious to one 
of ordinary skill in the art to modify Champagne et al.'s method with Faraday's current 
limiting in order to keep common electroanalytical levels for safety (Faraday, p. 2). 
Therefore, Champagne et al. in view of Faraday's potentiostat's output would be 
modified by a current limiter. Furthermore, the resulting output would be formed into a 
substantially square step function if modified by a current limiter when a small square 
step function voltage perturbation is the input and therefore meets the claimed 
limitation. 

20. In regards to claim(s) 2, Champagne et al. discloses a method comprising using 
the IR correction to produce a corrected voltage that represents the voltage across a 
substantially capacitive interface between the working electrode and the electrolyte (col. 
4, line 18 to col. 8, line 29). 

21 . In regards to claim(s) 4, Champagne et al. discloses converting the voltage 
transient to a digital representation thereof and deriving from the digital representation a 
measure of the resistive impedance of the cell (col. 4, line 18 to col. 8, line 29, Figure 1). 

22. In regards to claim(s) 7 and 9, Champagne et al. discloses the step of measuring 
a voltage transient between the reference electrode and the working electrode 
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comprises measuring the voltage between the reference electrode and the working 
electrode prior to, during, and after the transient and such measurements are taken at 
substantially the same resolution (col. 4, line 18 to col. 8, line 29, Figures 1, 16a-e). 

23. In regards to claim(s) 23, Champagne et al. discloses a method of IR correction 
for use in an electrochemical cell having, within an electrolyte, at least a working 
electrode, a counter electrode, and a reference electrode adjacent to the working 
electrode, comprising applying a substantially square step function test signal to the 
electrochemical cell, measuring a voltage transient between the reference electrode and 
the working electrode resulting from the application of the test signal the test signal 
having a start point, wherein the measurement of the voltage transient comprises 
measuring the voltage between the reference electrode and the working electrode at 
three times prior to the test signal start point and at three times subsequent to the test 
signal start point, deriving an extrapolated time-based voltage curve based on the 
measurements taken subsequent to the test signal start point, deriving from the time- 
based voltage curve a measure of the resistive impedance of the electrochemical cell 
circuit between and including the working electrode and the reference electrode and 
subsequently using the measure of resistive impedance to derive an IR correction to the 
measured voltage between the working electrode and the reference electrode (col. 4, 
line 18 to col. 8, line 29, Figures 1, 16a-e). 

24. In regards to claim(s) 23, Champagne et al. does not explicitly suggest, teach or 
disclose a method wherein a potentiostat in an IR correction method would have its 
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output modified by a current limiter while applying a small square step function voltage 
perturbation to the potentiostat input. 

25. Faraday discloses a potentiostat for electrochemical processes (p. 1). Faraday 
discloses a potentiostat that is current limited (p. 2). It would have been obvious to one 
of ordinary skill in the art to modify Champagne et al.'s method with Faraday's current 
limiting in order to keep common electroanalytical levels for safety (Faraday, p. 2). 
Therefore, Champagne et al. in view of Faraday's potentiostat's output would be 
modified by a current limiter. Furthermore, the resulting output would be formed into a 
substantially square step function if modified by a current limiter when a small square 
step function voltage perturbation is the input and therefore meets the claimed 
limitation. 

26. In regards to claim(s) 24, Champagne et al. is applied to the claims for the same 
reasons as stated above in paragraph 20. 

27. Claims 5-6 and 26-27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Aberg or Champagne et al. in view of Faraday as applied to claims 2 or 24 stated 
above, and in further view of Weihs et al. (US 6,171 ,467) as submitted on 2 February 
2004 in Applicant's Information Disclosure Statement. 

28. In regards to claim(s) 5-6 and 26-27, Aberg or Champagne et al. in view of 
Faraday does not specifically disclose an active step of controlling the voltage across 
the substantially capacitive interface to within a substantially small variance from a 
predetermined value. 
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29. Weihs et al. discloses an electrochemical polishing system. Weihs et al. teaches 
that controlled voltage allows growth of a layer (col. 3, lines 24-48), it would have been 
obvious to one of ordinary skill in the art to modify Aberg or Champagne et al. in view of 
Faraday's method with Weihs et al.'s control of voltage in order to allow growth of a 
layer (Weihs et al., col. 3, lines 24-48). While Weihs et al. does not specifically disclose 
the variance at which the voltage is controlled, it would have been obvious to one of 
ordinary skill in the art to acknowledge that one would want to keep a constant value as 
much as is possible to for film/layer uniformity. "Small" is only a relative term and thus 
would not distinguish from the art in any patentable manner. Furthermore, in regards to 
claim(s) 6 and 27, it would have been obvious to one of ordinary skill in the art to control 
the voltage as tightly as possible in Aberg or Champagne et al. in view of Faraday and 
in further view of Weihs et al.'s method and thus meet the claimed limitation. 
. 30. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aberg or 
Champagne et al. in view of Faraday as applied to claim 7 stated above, and in further 
view of (no reference). 

31 . Aberg or Champagne et al. in view of Faraday does not specifically disclose 
making measurements with different temporal resolution before or after a square step, 
however, it would have been obvious to one of ordinary skill in the art to have a higher 
scan rates during the "active" portion of the electrochemical process, in that, the prior to 
and after portions would serve as a baseline. 



Application/Control Number: 10/769,936 
Art Unit: 1753 



Page 1 1 



Conclusion 



32. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nicholas A. Smith whose telephone number is (571)- 

272- 8760. The examiner can normally be reached on 8:30 AM to 5:00 PM, Monday 
through Friday. 

33. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Susy Tsang-Foster can be reached on (571)-272-1293. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

34. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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